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1 Overview

This deliverable constitutes the output of Task 8.4 Study of proactive eye-movement-based
user interface of the Personal Information Navigator Adapting Through Viewing, PinView,
project, funded by the European Community’s Seventh Framework Programme under Grant
Agreement n° 216529.

The interface for showing the images is a crucial element in a retrieval engine. The data
collection campaign of Task 8.3 and the first studies on inferring image relevance from gaze
(Task 2.1, Task 5.1) used the safe version of showing the retrieved images as an array. The
purpose of this task was to study alternative displays, both for improved accuracy in relevance
prediction and for more intuitive and pleasing user experience.

The main contribution of this task is a novel zoomable interface for image browsing
and retrieval, presented in the publication GaZIR: Gaze-based Zooming Interface for Image
Retrieval published in the 11th International Conference on Multimodal Interfaces and the
6th Workshop Machine Learning in Multimodal Interfaces, organised in Boston, MA, on
November 2009. The publication is included as an annex of this deliverable [3]. A survey on
alternative interfaces and more extensive empirical results can be found in the MSc thesis of
Lészl6 Kozma, titled A Proactive Interface for Image Retrieval [2].

The remainder of this report includes a brief overview of the GaZIR zoomable interface.
The details are presented in [3] which is a part of this deliverable.

2 Interface

The browsing interface of GaZIR is designed to collect maximal amount of information from
gaze while still being a natural interface for browsing the image collection. The basic interface
is illustrated in Figure 1, showing three concentric rings of images. The outermost ring
contains the first ten images shown to the user, the second ring shows images retrieved given
the relevance feedback collected from the outermost ring, and the innermost ring takes into
account feedback from the two previous rings. The user can zoom the interface inwards and
outwards. When zooming inwards the system retrieves another set of images, using all the
previous images and their estimated relevancies as feedback, and eventually the older rings
will disappear from the display.

The concentric rings of images were chosen instead of the standard grid-based thumbnail
display used in earlier studies [1, 4], in order to avoid imposing gaze trajectories based on
the structure of the display instead of the content. On a standard grid the users are likely
to go through the images in a row-by-row manner, considerably lowering the amount of
relevance information the eye movements contain. Completely random placement of images
would break this pattern optimally, but a user is likely to find such an interface unpleasant
to use. A circle of images provides a compromise between these two goals. It does not lead
to scanning patterns as strongly fixed as a grid would, allowing image content to play bigger
role in determining where to look, yet it is sufficiently close to standard user interfaces to feel
intuitive.

3 Retrieval system and results

GaZIR couples the interface with PicSOM retrieval engine. The publication [3] includes the
first empirical experiments where the user is using an integrated retrieval system using gaze-
based implicit feedback. The results, reported in detail in the accompanying publication,
are promising. As shown in Figure 2, gaze-based feedback is always more accurate than the
random baseline, whereas the relative performance compared to click-based feedback on the
same interface depends heavily on the search task. For some tasks the accuracy is still quite
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Figure 1: Screenshot of the GaZIR interface. Relevance feedback gathered from outer rings
influences the images retrieved for the inner rings, and the user can zoom in to reveal more
rings.

low, but for some other tasks gaze-based feedback is actually better than explicit feedback,
probably due to explicit feedback being misleading for those tasks. For example, a user
searching for animals will label an image of a tree negative if no animals are shown, which
will tell the retrieval engine not to retrieve more images showing trees even though those will
in general include animals as well. Gaze-based information helps in detecting such images
as potentially relevant ones despite lack of the fine detail that would make that particular
image relevant for the user.

4 Conclusions

The work presented in this deliverable produced a novel interactive interface for content-based
image retrieval (CBIR). The interface was designed to improve the information content of eye
movements while still being simple and intuitive to use, and it can interact with any retrieval
using relevance feedback.

The practical implementation of GaZIR interacts with the PicSOM retrieval engine, mak-
ing the experiments in [3] the first study of a fully integrated gaze-based CBIR system. In
future it will be possible to use GaZIR as a plug-in alternative interface for the PinView sys-
tem designed in WP 8 Personal Information Navigator, since the interface between GaZIR
and PicSOM will not depend on the actual retrieval components used within the common
prototype framework.
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Figure 2: Retrieval performance in real user experiments. The bars indicate the proportion
of relevant images shown during the search in six different search tasks for three different
feedback methods. Explicit denotes the standard point-and-click feedback, predicted means
implicit feedback inferred from gaze, and random is the baseline of providing random feed-
back. In all cases both actual feedback types outperform the baseline, but the relative
performance of explicit and implicit feedback depends on the search task.
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